A 55-year-old Japanese womanwith familial hypobetalipoproteinemia associated with hypothyroidism was admitted to the hospital because of orthopnea and congestive heart failure. Thyroid function testing revealed hypothyroidism, but she exhibited low levels of serum cholesterol (111 mg/dl) and apolipoprotein (apo) B (48.5 mg/dl). No abnormal bands were detected with gradient sodium dodecyl sulfate-polyacrylamide gel electrophoresis of very low density lipoprotein, low density lipoprotein and high density lipoprotein followed by immunoblotting with anti apo B polyclonal antibody. In this case, apo B structural abnormality could not be identified. (Internal Medicine 34: 879-882, 1995) 
Introduction
Familial hypobetalipoproteinemia is an autosomal codominant disorder in which the plasma concentrations of apolipoprotein (apo) B and low density lipoprotein (LDL) cholesterol are abnormally low (1) . Homozygotes with this disorder are phenotypically similar to those with abetalipoproteinemia. The following diagnostic criteria of familial hypobetalipoproteinemia have been established: 1 ) LDLconcentration is abnormally low and immunochemically identifiable, while HDLconcentration is normal; 2) no diseases exist that may be secondary to hypobetalipoproteinemia; 3) low serum LDLconcentration is detected in first-degree relatives (2) . Such individuals may actually be protected from atherosclerotic disease and may show an increased longevity ( 1) . This disorder has been described in dozens of cases (3) (4) (5) ; The heterozygous form of familial hypobetalipoproteinemia has been estimated to affect as muchas 0.1 to 0.8 percent of the population (6, 7) . To our knowledge, however, this is the first report to describe a case of familial hypobetalipoproteinemia complicated by hypothyroidism.
Case Report Case history
A 55-year-old Japanese womanwas admitted to the hospital because of orthopnea and congestive heart failure. She had been diagnosed with valvular disease and arrhythmia at age 20. She developed orthopnea several days before admission. Her temperature was 36.7°C, respiration was 24/min, blood pressure was 122/80 mmHg. She was 135 cm tall and weighed 45 kg.
Physical examination was performed with the patient in the recumbent position. Dyspneawas observed, and there was dullness at the base of both lungs with moist rales. Agrade 3 holosystolic murmurwas heard at the fourth intercostal space and along the left sternal border; no diastolic murmur or S3 sounds were heard. The abdomenwassoft and flat; the liver and kidney were not palpated. No digital clubbing or cyanosis was detected. Neurological findings were normal. Laboratory data on admission are shown in Table 1 . Complete blood count, biochemistry and urinalysis were within normal range. Chest roentgenogram demonstrated cardiomegaly, and electrocardiogram revealed atrial fibrillation and nonspecific ST-T changes. Mitral valve dimension measured 1.6 cm2 and grade 1 mitral regurgitation was observed on echocardiogram. Results of thyroid function tests are shown in Table 2 . The thyrotropin (TSH) level was markedly high, whereas T3, T4, and free-T3, free-T4 levels were low. There was a high concentration of microsome antibody. These findings led to a diagnosis of hypothyroidism.
Plasma lipoprotein characterization Blood samples were obtained after a 12-hour fast and collected into tubes containing Na2 EDTA.Lipoproteins were Table 3 shows the patient's lipoprotein and apolipoprotein levels. Although she had hypothyroidism, her serum cholesterol and apo B levels were markedly low, suggesting hypobetalipoproteinemia. Figure 1 illustrates the pedigree used to analyze the family history of hypobetalipoproteinemia. All subjects except for the proband were in good health, with no signs ofhypothyroidism. All of them were on an unrestricted diet, and none was taking medication. Lipoprotein and apolipoprotein levels were examined in 10 members of the patient's family. We could not classify those with LDLcholesterol or apo B levels as carriers or non-carriers (Fig. 2) , but some of the members (lid, Ilia, IIIc) exhibited markedly low levels of LDLcholesterol and apo B.
Weexamined the VLDL, LDLand HDLof the proband by SDS-PAGEand found no abnormal species of apo B in these fractions, whereas normal apo-B 100 and apo-B 48 were observed in the VLDLfraction and normal apo-B 100 was observed in the LDL fraction (Fig. 3) . both lipid and protein. Serum levels of total cholesterol and LDLcholesterol are increased in severe hypothyroidism (10-12). The increased serum cholesterol level appears to result from the hormoneacting to alter the expression of various genes. LDLwhich binds to liver membraneis reduced and the steady-state concentration of mRNA for the hepatic LDL receptor are significantly decreased in hypothyroid rats (13, 14). Thyroid hormone increases cholesterol 7a hydroxylase activity and gene expression, the enzymewhich catalyzes the rate-limiting step in bile acid synthesis (15). Accordingly, bile acid and cholesterol secretion are augmented ( 1 6). These effects lead to depletion of cholesterol pools and in turn, a compensatory increase in cholesterol synthesis resulting from markedly increased levels of 3-hydroxy-3-methylglutaryl coenzyme A (HMG-CoA) reductase mRNA(17, 18).
Although the present patient had hypothyroidism, her total and LDLcholesterol levels and those of apo B were markedly low, suggesting a diagnosis of hypobetalipoproteinemia. Thyroxine therapy maybe less effective on the decrement of serum cholesterol compared to in patients with hypothyroidism without hypobetalipoproteinemia. Recent research has demonstrated that at least some manifestations of familial hypobetalipoproteinemia are caused by mutations in the apo B gene (3, 4) . In the present case, gradient SDS-PAGEof VLDLand LDL followed by immunoblotting with anti apo B polyclonal antibody revealed no abnormal bands. In some patients with this disorder, their metabolism has been investigated in detail, as well as the molecular defects in the apo B gene (3, 4) . Apo B-89 has been shown to enhance the plasma clearance of apo B-89-LDL in rabbit liver, and is primarily mediated by LDL-receptors (3). One study demonstrated an enhanced catabolism of VLDL,IDL, and LDL particles containing apo B-89, which was observed to be responsible for the relatively low levels of apo B-89 compared with those ofapo B-100 (4). The molecular defect in the present patient's apo B gene, if it exists, may be affected by apo B metabolism. However, a case of familial hypobetalipoproteinemia that did not arise from a mutation in the apo B gene has been reported (5) . In another case of hypobetalipoproteinemia, in which plasma apo B was detectable and was of normal size, the increased hepatic catabolism was responsible for its low concentration and was secondary to the constitutionally enhanced synthesis of bile acid (19). Microsomal triglyceride transfer protein (MTP), a resident lipid transfer protein within the endoplasmic reticulum ofhepatocytes and enterocytes , has been shownto be absent in enterocytes from subjects with abetalipoproteinemia (20). The mechanism of hypobetalipoproteinemia in the present case remains to be determined. Nature 365: 65, 1993.
